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巢 11-KT及 17α,20β-DHP的分泌均无显著影响。腹腔注射褪黑激素（50ng/g body 















































Mudskipper (Boleophthalmus pectinirostris) is one of the major aquaculture 
species in the southeast coast of China. Our previous study found that mudskipper is a 
restricted lunar-synchronized spawner, during the spawning season it spawns at an 
interval of about 15 days, which synchronizes with the semilunar periodicity. The 
periodicity of animal spawning is a physiological rhythm, this rhythm is mainly 
affected by environmental factors. The environment factors are mainly perceived by 
certain sensor, such as pineal gland. Melatonin synthesis and release of the pineal 
gland are obvious rhythmic. Melatonin is an important transmitter of environmental 
cues, notably photic information, in vertebrates and it involves in the synchronization 
of many rhythmic biological functions such as growth, development, sexual 
maturation, reproduction, aging, and cellular immunity through the 
photoneuroendocrine transduction of daily and annual photoperiodic signals. In order 
to understand the mechanism of spawning with a semilunar periodicity in the 
muddskipper, the serum melatonin levels were measured during the semilunar 
periodicity and normal day-night cycle. In addition, the effects of melatonin on the 
realease of gonadal sex steroids were also investigated (in vivo and in vitro) by using 
methods of ELISA, Intraperitoneal injection and static incubation. The main results 
and conclusions are as follows: 
1. Variation in the production of the serum melatonin was investigated in the 
mudskipper within the two complete semilunar cycles and the LD cycles during the 
spawning season. The effects of light intensities, tide and phase-shifted light cycles on 
serum melatonin levels were also investigated by using method of ELISA. The results 
from the present study showed that in the mudskipper the serum concentrations of 
melatonin appeared to have a cyclic pattern associated with semilunar periodicity. The 
melatonin level exhibited two cycles, each cycle with a peak. The peaks of melatonin 


















first peak of serum melatonin was observed around the last quarter moon, and the 
second one around the first quarter moon. Our results also showed that serum 
melatonin levels exhibited a daily variation. Melatonin levels during the dark phase 
were significantly (p<0.05) higher than those during the light phase, and it is 
suggested that this profile should be controlled by internal clocks. 
2. The in vitro experiment showed that, the low concentration melatonin 
(100pg/mL) elicited a significant increase in culture medium 17α,20β-DHP levels
（p<0.01）. Both the low and high melatonin concentrations have no effects on the 
release of E2 from the ovary, and 11-KT and 17α,20β-DHP from the testis. The results 
from the in vivo experiment agreed with the in vitro experiment. Intraperitoneal 
administration of melatonin (50ng/g body wt) significantly increased the serum 
17α,20β-DHP levels (p<0.05), 1h post injection. Thereafter, the serum 17α,20β-DHP 
levels gradually decreased to the base content, 4h post injection. 
In conclusion, the information gathered in the present study promotes the idea 
that the mudskipper can perceive the cues from the moon by the pineal gland, and 
translate the environmental signals into hormone information (melatonin). Then the 
melatonin act on the HPG axis or directly act on the ovary, to modulate the release of 
17α,20β-DHP, which can make the mudskipper spawning at the certain lunar phase 
by inducing the final maturation of oocyte. 


















































































图 1.1 大弹涂鱼 



































1个月产卵 2次，间隔 15d左右，第 1次产卵发生在农历初八至十三（上弦月和
满月之间），第 2 次产卵发生在农廿三至廿八（下弦月和新月之间）[12]。Wang
等（2008）于大弹涂鱼繁殖盛期（2006年 5月 31日～6月 30日），测定了雌鱼
血清中性类固醇激素雌二醇(E2)、17α-羟孕酮（17α-P）和睾酮（T）以及雄鱼血
清中性类固醇激素 T 和 11-酮基睾酮（11-KT）含量的变化，结果表明，雌鱼和
雄鱼性类固醇激素含量均呈明显的半月周期变化，即 1个月有 2个周期，每个周
期均出现 1 个峰值。雌鱼 3 种性类固醇激素的第 1 个峰值出现在上弦月后的第
3d，第 2 个峰值出现在下弦月后的第 4d；雄鱼 2 种性类固醇激素的第 1 个峰值
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